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III. 



This application is a continuation of U.S. Patent Application No. 09/358,661, entitled 
y ^ i / VEHICLE ACCESSORY FOR MONITORING TRAVEL JlSTANCE, filed on July 21 . 1 999 by 



I Terry S. Callaghan, the entire disclosure of which ms incorporated herein by reference. 

Background of Invention 



p [0001] The present invention generally relates to a vehicle odometer. More particularly, 
the present invention relates to an odometer/tripmeter for tracking business and 
personal mileage traveled by a vehicle. 
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[0002] Individuals who use their vehicle for both bikiness and personal use typically have 
to track their mileage for either business or personal trips in order to be reimbursed 
or keep records for tax purposes. In some cases, Ian individual may wish to track the 
total accumulated mileage for their vehicle for eaGjh of several different purposes. For 
example, an individual may wish or need to keep tLck of the total mileage traveled 
when using the vehicle for business or personal use\so as to properly track business 
expenses associated with the vehicle over the coursaof a year or other time period. 
Such tracking is important to business owners in the United States, who may deduct 
from their taxes the percentage of the expenses for a Business owned or leased 
vehicle that is related to the business use of the vehicle 




[0003] 



Currently, to keep track of mileage traveled for a particular trip, an individual may 
either reset a tripmeter in the vehicle or note the currently displayed reading on the 
vehicle's tripmeter or odometer prior to commencing the trip. Subsequently, upon 
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completing a trip, the individual must read the tripmeter or odometer and take mental 
or physical note of the reading prior to driving the vehicle any further distance. Often, ' 
however, individuals forget to read the tripmeter or odometer upon commencing or 
completing the trip or forget to reset the tripmeter in the first place. Thus, current 
accessories provided in the vehicle for the purpose of tracking vehicle mileage are 
often of little practical assistance. 

[0004] The above-noted problems are even more frustrating to those individuals who not 
only have to track the mileage for each business trip, but also have to add the mileage 
of each trip to a cumulative annual total. Presently there are no practical, 
commercially-available vehicle accessories that allow an individual to keep track of 
cumulative travel distance for a plurality of trips that are not sequentially traveled 
such as typically occurs when an individual intermittently drives their vehicle for 
business and personal use. Although most vehicles are now equipped with a tripmeter 
that tracks mileage separate from the odometer and that can be reset at the beginning 
of a trip, such tripmeters cannot be stopped from accumulating mileage and then 
resume accumulating from the last recorded mileage figure. Existing accessories also 
do not allow for such mileage information to be automatically recorded and 
transmitted to a computer or other device for tracking mileage for billing, 
reimbursement, and tax record keeping purposes. 

[0005] Systems are described in the prior art that enable a driver to track business 

mileage separately from non-business mileage. See, for example, U.S. Patent Nos. 
5,579,242; 5,497,323; 5,267,159; 5.046,007; 4,875.167; 4,755,832; 4,685,061; 
4,593,263; and 4,547,781 . However, such systems still require the driver to 
remember to manually inform the system whether the vehicle is being used for 
business or personal purposes prior to beginning travel. Also, many such systems 
include their own housings, multiple push-buttons, and other components such as 
printers and magnetic disk drives, that make these devices impractical and too 
expensive to implement in a vehicle. 

Summary of Invention 

[0006] 

Accordingly, it is an aspect of the present invention to provide a vehicle tripmeter 
that solves the above problems by making it much easier for the driver to inform the 



APP-ID=10063993 



PAGE 2 of 19 



tripmeter whether or not a trip will be for business or personal purposes. More 
specifically, it is an aspect of the present invention to provide a vehicle tripmeter that 
enables a driver to inform the tripmeter that a trip is a business trip while performing 
a function the driver otherwise must perform to enter the vehicle, start the vehicle, or 
otherwise operate the vehicle. In addition, it is an aspect of the present invention to 
provide a vehicle tripmeter for separately tracking business mileage that may be 
readily integrated into commercially available vehicle trip computers without requiring 
significant hardware modification. 

[0007] Additional features and advantages of the invention will be set forth in part in the 
description which follows and in part will be apparent from the description, or may be 
'f:,,, learned by practice of the invention. 

ip. [0008] To achieve these and other aspects and advantages, the vehicle mileage tracking 



system of the present invention comprises an input device mounted in the vehicle for 



^^'^ receiving one of a first and second door unlock signals, and a vehicle tripmeter 

Ul 

coupled to the input device and to a vehicle odometer sensor for accumulating a first 



accumulated travel distance during vehicle travel following receipt by the input device 



s 
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P of the first door unlock signal, and for accumulating a second accumulated travel 

rii 



distance during vehicle travel following receipt by the input device of the second door 
U unlock signal, wherein the tripmeter does not accumulate the first accumulated travel 

distance during vehicle travel following receipt by the input device of the second door 
unlock signal. The vehicle mileage tracking system also preferably includes a display 
coupled to the vehicle tripmeter for selectively displaying the first and second 
accumulated travel distance. The input device is preferably a receiver for receiving a 
signal from a remote transmitter. 

[0009] The features and advantages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly pointed out in the 
written description and claims hereof, as well as the appended drawings. 

Brief Description of Drawings 

[0010] 

The accompanying drawings, which are incorporated in, and constitute a part of, 
this specification illustrate several embodiments of the invention and together with 
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the description, serve to explain the objects, advantages, and principles of the 
invention. In the drawings: 

[001 1] Fig. 1 Is a cut-away perspective view of the interior of a vehicle that includes an 
overhead console incorporating a tripmeter constructed in accordance with the 
present invention; 

[0012] Fig. 2 is an electrical circuit diagram in block form of a tripmeter constructed in 
accordance with a first embodiment of the present invention; and 

[0013] Fig. 3 is an electrical circuit diagram In block form of a tripmeter constructed in 
accordance with a second embodiment of the present Invention. 

Detailed Description 

[0014] As generally noted above, a mileage accumulation and display system constructed 
in accordance with the present invention includes an input device mounted in the 
vehicle for receiving one of a first and second door unlock signals, and a vehicle 
tripmeter coupled to the input device and to a vehicle odometer sensor for 
accumulating a first accumulated travel distance (e.g., business mileage) during 
vehicle travel following receipt by the Input device of the first door unlock signal, and 
for accumulating a second accumulated travel distance (e.g. , non-business personal 
mileage) during vehicle travel following receipt by the input device of the second door 
unlock signal. The tripmeter does not accumulate the first accumulated travel distance 
during vehicle travel following receipt by the input device of the second door unlock 
signal. As described in more detail below with reference to Figs. 1-3, the input device 
Includes a receiver circuit 1 5 and may also include a switch interface circuit 1 7. The 
tripmeter may Include a controller 20 and a display 25. 

[001 5] Switch interface circuit 1 7 may include a plurality of user-activated pushbutton 
switches, such as switches 1 8a- 1 8d in a trip computer on an overhead console 38. 
Switch interface 1 7 may additionally or alternatively include the vehicle data entry 
system disclosed in U.S. Patent No. 5,555,172 entitled "USER INTERFACE FOR 
CONTROLLING ACCESSORIES AND ENTERING DATA IN A VEHICLE," and filed on August 
22, 1994, the disclosure of which is Incorporated by reference herein. 
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[0016] 



According to the most preferred embodiment of the present invention, the input 



device includes a receiver circuit 1 5 that is coupled between an antenna 10 and 
controller 20. Receiver circuit 1 5 Is preferably configured to operate as a remote 
keyless entry (RKE) receiver and may be responsive to either radio frequency (RF) or 
infrared (IR) signals. In this manner, receiver 1 5 may receive door lock and unlock 
signals from a key fob RKE transmitter 30 (Fig. 1). Unlike other portable RKE 
transmitters, RKE transmitter 30 includes two different unlock pushbuttons 32 and 34 
in addition to a lock pushbutton 36. A first one of the unlock pushbuttons 32 is 
labeled P or Personal and the second pushbutton is labeled B or Business to signify 
the purpose of a trip to be taken following entry into the vehicle. It will be appreciated 
by those skilled in the art that other labels may be used so as to distinguish the two 
unlock pushbuttons and that more than two such pushbuttons may be provided. 

[001 7] The vehicle tripmeter is coupled to a mileage sensor (or vehicle odometer) 40 
through a discrete direct connection or through a vehicle bus 50 and vehicle bus 
interface circuit 52 (Fig. 2). While a separate receiver or a separate controller coupled 
to receiver 1 5 may be used to transmit the door lock or door unlock commands to the 
vehicle's door locks 54, controller 20 of the tripmeter may also generate and transmit 
these commands to door locks 54 either by discrete connection or by communication 
over vehicle bus 50. 

[001 8] ^ most preferred embodiment, controller 20 is the microcontroller of a vehicle 

trip computer. Such trip computers typically also include a compass sensor 56 and/or 
GPS receiver 58 as well as non-volatile memory 60 that may be internal or external of 
controller 20. Conventional trip computers, such as those available from Johnson 
Controls Inc., generally include a microcontroller, display, compass, user interface 
switches, and a vehicle bus interface coupled to the vehicle bus. Many of the 
conventional trip computers are mounted in an overhead console 38 or inside 
rearview mirror 39 of the vehicle, as are trainable transmitters such as the Homelink ® 
trainable transmitter also available from Johnson Controls, Inc. Such trainable 
transmitters include an antenna, a receiver, and a transmitter coupled to a 
microcontroller. U.S. Patent No. 5,627,529 discloses a trainable transmitter that also 
functions as an RKE receiver. Thus, all of the physical components needed for the 
carrying out the most preferred embodiments of the present invention are already 
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present in many overhead consoles and rearview mirrors. Further, trip computers 
typically provide a tripmeter function and include a reset switch for resetting the 
tripmeter. In addition, many RKE key fob transmitters include three manual switches 
with one for unlocking the doors, another for locking the doors, and a third for other 
functions such as unlocking the trunk, panic alarm activation, or unlocking only a 
specific door. Thus, to Implement the preferred embodiments of the present 
invention, one would only need to reprogram the existing microcontroller(s) to 
respond to an activation of the third key fob button by unlocking the vehicle's doors 
and, at the same time, enabling accumulation of either business or personal mileage. 

[001 9] In operation, a driver would simply press the unlock pushbutton 32 labeled P if 
□ the trip on which the driver is about to embark is personal or press the unlock 

pushbutton labeled B if the trip is for business purposes. If unlock pushbutton B 34 is 
pressed, key fob transmitter 30 transmits a first unlock signal that is received by 

s. r B 

•IE? 

ljj receiver 1 5. If unlock pushbutton P 32 is pressed, key fob transmitter 30 transmits a 

second unlock signal that is received by receiver 1 5. The second unlock signal is 
distinguishable from the first unlock signal such that controller 20 may respond 
differently to the receipt of these signals. In either event, the vehicle doors are 
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ill unlocked. 
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[0020] Upon receiving the first unlock signal, controller 20 enables a business mileage 

accumulator to begin or continue accumulation of mileage in response to signals from 
mileage sensor 40. This is accomplished by programming controller 20 to respond to 
the first unlock signal by adding to an accumulated value in memory 60 
corresponding business mileage in response to signals from mileage sensor 40. 
Controller 20 could be programmed to reset the business mileage accumulator each 
time the vehicle ignition is turned off. This would allow separate trip segments to be 
stored for subsequent recordation in a travel log. 

[0021] By providing sufficient memory, a plurality of such trip segments may be date- 
and time-stamped and stored in memory for subsequent recall, a total accumulated 
mileage and total accumulated business and/or personal mileage may also be stored 
in memory 60. 

[0022] If the second unlock signal is received, controller 20 will not add to the 
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accumulated business mileage. Alternatively, the mileage could be accumulated for 
that trip segment (i.e., from the time the vehicle ignition is turned on until it is turned 
off), time- and date-stamped, and stored in memory with a designation that the 
mileage of that segment was for personal purposes. 

[0023] In the event that neither the first nor the second unlock signal is received prior to 
detection that the vehicle ignition is turned on, controller 20 may, by default, enable 
the accumulation of business mileage. Alternatively, controller 20 may be 
programmed to assume that a non-designated trip Is personal as default. To ensure 
that the driver failed to select business or personal by accident, controller 20 may 
cause a prompting message to be displayed on display 25 and/or generate an audio 
p or other visual alarm. 

[0024] If controller 20 is provided with a calendar function, controller 20 may stop 



Ui 



accumulating business mileage associated with a specified time period corresponding 
to a period in which taxes are calculated (e.g., a calendar year or quarter). 

s Additionally, controller 20 may begin accumulating business mileage data for the next 

IP tax or calendar year in a separate memory location. This allows the user to wait until a 

^ convenient time to download the mileage data for a given tax period. In addition to 
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□ the accumulated business mileage data for a given tax period, the vehicle odometer 

readings for the beginning of the tax year and the end of the tax year may also be 
stored and downloaded. This allows a calculation of the percentage of miles that the 
vehicle was driven for business purposes during any given tax year. 

[0025] In some cases, the driver of the vehicle is reimbursed for mileage on a trip-by-trip 
basis. For such drivers, the fact that the inventive tripmeter automatically stores time- 
and date-stamped mileage segments is particularly advantageous. 

[0026] The mileage stored in memory 60 may be accessed using several different 
methods. A first method is simply to display the mileage on display 25 when 
prompted to do so by the user. A step switch could be used to step through the 
stored time and date-stamped mileage segments. If the vehicle is equipped with a 
large display such as those used in a vehicle navigation system, the mileage data may 
be transferred to that display over the vehicle bus. 
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[0027] A second method is to provide the vehicle or tripmeter with a data output port 65 
to which a portable electronic device, such as a laptop or pocket computer, may be 
coupled for downloading the data. The data may be formatted for integration into any 
accounting or financing program. Such formatting would be particularly advantageous 

when the user prepares his or her own taxes using a program such as TurboTax 
from Intuit Inc., or the like. 

[0028] A third method for accessing the data is to transmit the data using a wireless 

communication link. The wireless communication link may be IR or RF. If the vehicle is 
equipped with a trainable transmitter 70, the transmitter and antenna 72 of the 
transmitter may be used for transmitting the mileage data. The transmitted RF 
p mileage data may be input into a computer 75 using several different setups. One 

setup would be to transmit the data to a receiver 77 coupled to the AC power lines of 

in 

h| the driver's home or office. The receiver would then modulate the received mileage 

data on the AC power such that it may be received by a communication module 
Ul coupled to the user's personal or laptop computer. Such a system would function 

® 

O similar to the X-1 0 system available from X-1 0 Limited, of Hamilton, Bermuda. 

[0029] jj^g user's home or business computer may have an RF transceiver 77 coupled 

ul 

Q directly to that computer 75 or indirectly through a local area network (LAN), a wide 

fl| 

area network (WAN), or through a global network such as the Internet. A particularly 
useful arrangement for a business would be to provide a transceiver near one or all 
entrance gates to the employee parking lot(s) to transmit and receive signals from the 
employees' vehicles as they travel through entrance gates. The transceiver could 
constantly transmit interrogation signals to which the tripmeters would respond by 
transmitting any mileage data back to the transceiver. The mileage data could be 
coded with a vehicle or driver identification code for purposes of reimbursing the 
employee. If the computer system connected to such a transceiver were programmed 
appropriately, the computer system could automatically generate reimbursement 
forms and e-mail them to the office computer of the driver of the vehicle so that the 
driver may enter any necessary information into the request and e-mail it back to the 
accounting department for issuance of a reimbursement check. Alternatively, if no 
additional information is needed from the driver, the mileage data may be transferred 
directly to the accounting department for automatic or manual printing of a 
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[0030] In a similar manner, a user may place a transceiver in their home for transmitting 
and receiving signals from the vehicle's memory. Thus, the user's home computer may 
determine, for example, that it is December 3 1 of a particular year and transmit an 
interrogation signal to the vehicle to cause the vehicle tripmeter to transmit back the 
mileage data for that year. 

[003 1 ] The vehicle tripmeter of the present invAition could also prompt the driver to 

verify a selection. For example, the tripmeterlcould, after receiving one of the first or 
second door unlock signals, display a message such as Business, Business Trip 
Selected, Personal, or Personal Trip Selected. T||ie vehicle tripmeter thus prompts the 
A 1/^7 driver to press a particular switch or sequence &f switches to change the purpose of 
JcT \/ the trip if the driver wishes to change his or heriinitial selection. The vehicle tripmeter 
^ could also be programmed to only actively seekyerification upon certain 

circumstances. For example, since commuting toWork generally does not qualify as a 
tax-deductible business trip, the vehicle may asklfor verification that a selected trip 
purpose is in fact business when the vehicle detemiines that it is located at the 
driver's home residence. The vehicle may make such a determination based upon GPS 
data from GPS receiver 58, or from an activation oflthe trainable transmitter to 
transmit a garage door opening/closing signal Justlprior to ignition shut down in the 
prior ignition cycle. Additionally, a home transceives could issue a beacon signal that 
Is received by receiver 1 5 when the vehicle is in proximity to the driver's home. 
Conversely, when the driver selects a personal trip vmen the tripmeter knows that the 
vehicle is at an offsite business location or client loccGtion, it can prompt the driver to 
verify that the purpose of the trip is in fact personal. The tripmeter may determine 
that the vehicle is so located based upon GPS data anq the past history for trips to 
locations having the same relative GPS position. 



[0032] 



Fig. 3 shows a second embodiment of the present invention, which differs from 
the first embodiment in that a switch 80 is provided between mileage sensor 40 and 
controller 20. Switch 80 may be opened to prevent controller 20 from receiving and 
accumulating the mileage clock signal from mileage sensor 40 as business trip 
mileage. Conversely, switch 80 may be closed to allow controller 20 to receive and 
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accumulate the mileage clock signal from mileage sensor 40. In this manner, 
controller 20 may be implemented using an existing microprocessor in a vehicle trip 
computer that does not need to be reprogrammed since such existing 
microprocessors merely count the clock pulses it receives. Further, if receiver 1 5 
directly or Indirectly transmits the unlock signals to door locks 54, controller 20 need 
not be coupled to receiver 1 5. 

[0033] Switch 80 may be controlled by a switching signal transmitted from receiver 1 5 or 
optionally from controller 20. Switch 80 could also be a manual switch that is 
activated by the driver. Preferably, switch 80 may be actuated by controller 20 since 
controller 20 could close or open switch 80 in response to manual activation of one or 
more of user-actuated switches 1 7, 

[0034] Although the inventive tripmeter has been described with respect to two trip 
purposes (e.g., business and personal), the concepts described and claimed herein 
may be used to identify more than two purposes. For example, separate mileage 
designations may be made for each business account or for different businesses. 

[0035] The above description is considered that of the preferred embodiments only. 

Modifications of the invention will occur to those skilled in the art and to those who 
make or use the invention. Therefore, it is understood that the embodiments shown in 
the drawings and described above are merely for illustrative purposes and not 
intended to limit the scope of the invention, which is defined by the following claims 
as interpreted according to the principles of patent law, including the doctrine of 
equivalents. 
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